Regulation of T-type calcium channel expression by sodium butyrate in prostate cancer cells.
Several cellular mechanisms contribute to the neuroendocrine differentiation of prostate cancer cells, including exposure to sodium butyrate (NaBu), a naturally occurring salt of the short chain fatty acid n-butyric acid. NaBu belongs to a class of histone deacetylase inhibitors with potential anticancer function. T-type calcium channel expression constitutes an important route for calcium influx in tumor cells that may trigger changes in cell proliferation and differentiation. In this work we investigated the role NaBu on the differentiation of lymph node carcinoma of the prostate (LNCaP) cells and its effect on T-type Ca(2+) channel expression. NaBu stimulates the morphological and molecular differentiation of LNCaP cells. Stimulation of LNCaP cells with NaBu evokes a significant increase in the expression of the Cav3.2 T-type channel subunits. Furthermore, the increased Cav3.2 expression promotes membrane insertion of T-type Ca(2+) channels capable of generating fast inactivating Ca(2+) currents, sensitive to 100μM Ni(2+) ions. Inhibition of T-type Ca(2+) channel function reduces the outgrowth of neurite-like processes in LNCaP cells. NaBu-evoked expression of T-type Ca(2+) channels is also involved in the regulation of cell viability. Inhibition of T-type Ca(2+) channels causes a significant reduction in the viability of LNCaP cells treated with 1mM NaBu, suggesting that Ca(2+) influx via T-type channels can promote cell proliferation. However, increased expression of T-type Ca(2+) channels enhanced the cytotoxic effect of thapsigargin and paclitaxel on cell proliferation. These findings demonstrate that NaBu stimulates T-type Ca(2+) channel expression, thereby regulating both the morphological differentiation and growth of prostate cancer cells.